Saturday with presiding officers Professors Morris Marden and S. B. Myers, respectively.
The University of Michigan was host to those attending the meeting at an afternoon tea which took place at 4:30 P.M. Friday in the Rackham Building. At 6:30 P.M. Friday a dinner was held at the Smith Catering Service with an attendance of approximately 150. Professor T. H. Hildebrandt acted as toastmaster. The guests were welcomed in a warm and amusing manner by Dean Hayward Kenniston, of the University of Michigan. Professor Tibor Rado gave a serious and interesting talk on the language problem in Puerto Rico, recounting his impressions and conclusions during his stay on the island.
Local arrangements for the meeting were in charge of Professor S. B. Myers.
There follow the complete abstracts of the papers presented at this meeting. Papers whose abstract number is followed by the letter "/" were presented by title. Paper no 291 was presented by Dr. Ryser, no. 298 by Professor Perlis, no. 308 by Professor Mickel.
ALGEBRA AND THEORY OF NUMBERS

A. A. Albert: On right alternative algebras.
An algebra A over a field F is called right alternative if y(xx) » (yx)x for every x and y of A. We show that if F has characteristic not 2 then every such algebra of degree two over F is alternative. If e is an idempotent of A the right multiplications R e satisfy the usual relation R 2 e~Re . However the left multiplications only need satisfy (L,-Z,,)* = 0. Examples are given of right alternative algebras which are not alternative. Let F be a nonmodular field and t(x f y) be the trace of L xy . Then we show that the maximal nilideal of A is the set of all x such that t(x, y) = 0 for every y and coincides with the radical of the attached algebra A w . We call A semisimple if this radical is zero and prove that every semisimple right alternative algebra over a nonmodular field is actually alternative. (Received February 16, 1948.) 290/. Reinhold Baer: Direct decompositions into infinitely many summands.
In this note certain results concerning themselves with direct decompositions of operator loops into a finite number of direct summands are extended to direct decompositions into infinitely many direct summands. (Received February 16, 1948.) 
R. H. Bruck and H. J. Ryser: On the number of points in a finite projective plane.
The following result is obtained: Let the positive integer n be such that (i) ( -1, n; p) k =* -1 for at least one odd prime p, where ( -1, n; p) sa ( -l, n) P is the Hubert symbol and 2k -n{n-\-\). Then there exists no projective plane geometry with tt-fT points on each line. (Condition (i) is equivalent to the following pair of condi-[July tions: (ii) n is of the form 4w-f-l or 4w+2; (iii) at least one prime factor of the form 4m4-3 occurs in n to an odd power.) The proof uses the Minkowski-Hasse theory of equivalence of rational quadratic forms. The result seems to be new except for the case » = 6 (for critical comments see F. W. Levi, Finite geometrical systems, University of Calcutta, Calcutta, 1942) . (Received February 21, 1948.) 292. J. S. Frame: Congruence relations between the traces of matrix powers.
A congruence 5(^)s5{^_ 1 ) mod pP involving the sums of powers of roots of unity is shown to hold under the following conditions. We let S(m) denote the trace of the wth power of a matrix A of finite degree 5(0) over a field of characteristic zero. The congruence is implied by the two conditions: (1) -4 n = l and (2) 5(&)-5(l) for every k such that (k, w) = l. These conditions imply that 5(1) is a rational integer, but not every matrix with rational integral trace satisfies (2). The congruence is a powerful aid in constructing the table of characters of a finite group, and generalizes the well known special case 0 = 1. (Received March 18, 1948.) 293/. Franklin Haimo: An inverse limit group.
Let G 1 » be the inverse limit group of the groups G/nG t «=«1, 2, • • • , for an additive abelian group G; and let G' be the subgroup of completely divisible elements of G. (Cf. S. MacLane, Bull. Amer. Math. Soc. Abstract 54-1-6.) G* has no nonzero elements which are completely divisible. Moreover, GIG' is isomorphic with a subgroup G" of G» in an obvious fashion. However, if G can admit a topology which makes it a compact topological group, then G"^G Vi . If G is the group of integers, it is easy to show that G'^G*. From this follows the well known fact that the group of integers is never a compact topological group. (Received March 12, 1948.) 294. Marshall Hall: Studies in free groups.
A standard representation for a subgroup U of a free group F was given in a recent paper written jointly by T. Rado and the author. This representation is not in general unique. In this paper a canonical representation is found. This will be unique and will have certain properties not possessed by other representations. A number of applications of this representation are made. By a generalization of a process due to J. Nielson it may be shown that if the decision problem is solvable for a subgroup U, then it will be solvable within a restricted set of operations. Special properties of normal subgroups U are investigated. (Received March 12, 1948.) 295. C. G. Latimer: On zero ternary quadratic forms.
Let ƒ== ^dijXiXj (an integers, aa -au) be a properly primitive indefinite ternary form of determinant Z>>0 and with a properly primitive adjoint F. If (u\, ui } (u\, u%, u% ) is a doubly primitive solution there are certain integers U, such that X^<£/» = 1. We determine two transformations, each of determinant unity, which transform ƒ and F into 0=^-y\~Dy\ and $ -D^-DF*-F* respectively. The coefficients of these transformations are integers which are determined explicity in terms of the u's and t's. (Received March 11, 1948.) 296£. Saunders MacLane: Operator homomorphisms of kernels. Let P be a polyhedron, S the one-dimensional skeleton of a sufficiently fine triangulation of P, TTI and 7T 2 the first and second homotopy groups of P. The second relative homotopy group 7r 2 (P, S) has IT* as center and has the free group T\(S) as a group of operators. Using the fact that TT\{S) has a canonical homomorphism onto TI, it follows that V2(P, S) is a xi-kernel; its graph is the free group ir^S), and its obstruction is the 3-dimensional cocycle £ 8 G:2?(TJI irz) associated with P. The expression of the cohomology groups of P in terms of k z , found by Eilenberg and the author, can then be formulated as follows: The second cohomology group of P, with coefficients in G, is the group of all operator homomorphisms of the kernel ir2(P, S) into G, modulo those homomorphisms which can be obtained by cutting down crossed homomorphisms of 7ri(5). (Received February 23, 1948.) 298. Sam Pedis and G. L. Walker: Finite Abelian group algebras. I.
Let G be a finite group and F a field. The determination of all groups H such that the group algebras GF and H F are isomorphic is solved for the case in which F is nonmodular and G is abelian of prime power order. The result is a corollary of the solution of another problem in which G and H are given and one seeks all fields F making GF isomorphic to Hp. For each pair G and H (abelian of prime power order p e ) there is determined a unique field L, contained in the field of p e th roots of unity, such that GF&HF if and only if FèzL. The field L is defined in terms of the invariants of G and H. For cyclic G of arbitrary order n and for any F of characteristic not dividing n f the structure of GF is expressed very simply in terms of the factorization of x n -1 over F. Consider algebras H over a field k and with 1 element. % is called a quasi-Frobenius (QF) algebra if every primitive left ideal is dual to a primitive right ideal. Some of the most important properties of QF algebras do not characterize these algebras, but occur in more extensive classes, thus leading to the following definitions. 51 is said to be a QF-1 algebra if every faithful representation is its own second commutator. H is said to be a QF-2 algebra if every primitive left (right) ideal of A has a unique minimal subideal. 51 is said to be a QF-3 algebra if it has a unique minimal faithful representation (a faithful representation is called minimal if deletion of any direct constituent leaves it unfaithful). Some of the elementary properties of these classes of algebras are investigated with special attention to relations between them; for example, the class of QF-3 algebras properly contains the class of QF-2 algebras. (Received February 13, 1948). 
W. F. Eberlein: Abstract ergodic theorems.
Mean ergodic theorems for a semi-group G of linear transformations are studied. It is shown that relaxation of the uniform boundedness and countability restrictions customarily imposed on G leads to a more general theory, which not only embraces a significantly wider domain of phenomena but subsums previous results in a sharper and more transparent form. In addition to the standard mean ergodic theorems, the theory contains as special cases the most general mean ergodic theorem for Abelian semi-groups, the existence and uniqueness of the mean for almost periodic functions, Fejer's (C, 1) summability theorem, and applications to the abstract theory of Markoff processes. (Received March 11, 1948.) 302. Caspar Goffman : On Lebesgue's density theorem.
The density theorem of Lebesgue may be stated in the following form: If 5 is a measurable linear point set, the metric density of S exists and is equal to 0 or 1 almost everywhere. We prove the converse that for every set Z of measure 0 there is a measurable set 5 whose metric density does not exist at any point of Z. We note, however, that in order for Z to be the set of points for which the metric density of some set S exists but is different from 0 or 1, Z must be both of measure 0 and of first category. As a converse, we show that for every F 9 type set of measure 0 (thus, of first category) there is a measurable set S whose metric density exists but is different from 0 or 1 at every point of Z. Several related results are given for functions. (Received March 9, 1948.) 303. L. M. Graves: Minima of junctionals in abstract spaces.
Let J(x) and <f>(x) be defined near xoÇzX, values of <f> in F, X and F Hubert spaces. If J(xo) is a minimum subject to <f>(x) = 0, then there exist X 0^0 and a linear functional L on F such that the first variation of
xo. A generalization of the Weierstrass condition is proposed, and it is shown that for each "strong variation/' and for each "weak variation" satisfying ô<f>(xo', 0=0, there exist multipliers X 0 , L, for which the Weierstrass condition holds, and the second variation 5 2 F(x 0 ; Ö s^O. Normality is not required (cf. Goldstine, Bull. Amer. Math. Soc. vol. 46 (1940) pp. 142-149). A condition used both here and by Goldstine requires that the range C of the transformation $<£(#<>; £) * s closed in the space Y. An example shows how easily this property may be destroyed by a transformation of the side conditions <f>(x) =0. However, at least in the case when the functions <f> are linear, the norm in the subspace C of Y may always be so chosen that the required conditions are satisfied. From this it follows that when the equations <£«0 are linear partial differential equations, and the functional / is a multiple integral with suitable properties, then multipliers X 0 , L exist for which the first variation 5F vanishes at the point xo. (Received March 17, 1948.) 304J. Deborah T. Haimo: Singularities of mappings of E n into E n .
Let ƒ be a mapping of E n into E n . A point p is singular if the determinant of order », /= | dfi/dxj\, vanishes at p. The rank of a singular point is that of the matrix defined by /. Let F 8 denote the class of all mappings ƒ for which dj/dx h • • • , dJ/dx n do not vanish simultaneously at any singular point of rank s. One shows that if ƒ is a mapping of class C 3 of a region R of E n into E n , then there exists a function ƒ ' in F n -i which approximates ƒ arbitrarily closely through the second derivative. Let p be a singularity of rank n -1 of a mapping ƒ in 
E. J. Mickle and Tibor Rado: On relationships between cyclic additivity theorems.
Rado has given a generalization of a previous result of his on cyclic additivity (A general cyclic additivity theorem, abstract 54-7-313). Call the new result cyclic additivity in the strong sense and the previous result cyclic additivity in the weak sense. In this paper it is shown that in certain cases cyclic additivity in the weak sense implies cyclic additivity in the strong sense. In particular, this is so if the "initial space" is a 2-cell or a 2-sphere, or more generally any unicoherent Peano space. As a consequence, the result applies to the Lebesgue area of surfaces both in the 2-cell case and the 2-sphere case. (Received March 4, 1948.) 309. Josephine M. Mitchell: Orthonormal systems defined on nonschlicht domains.
The aim of this paper is to prove the existence of closed orthonormal systems on nonschlicht domains in the case of one and two complex variables. In the case of one complex variable the domain, which lies on a Riemann surface, may be locally uniformized at every point, and the closed orthonormal system constructed by a general-ization of the method used by Bergman for schlicht domains (Partial differential equations, Advanced Topics, Brown University, Summer Session, 1941, Chapter VI). As an example, a closed orthonormal system is constructed for the doubly-covered domain defined by w 2~\ -z 2 =*a 9 , \w\ <1, 0<a<l. Similar results may be obtained for four-dimensional, nonschlicht domains embedded in the space of two complex variables, if it is assumed that the domains may be locally uniformized at every point (cf. Bergman, Mémorial des Science Mathématique, vol. 106). Closed orthonormal sets are constructed for several examples of such four-dimensional, nonschlicht domains. (Received March 10, 1948.) 
V. C. Poor: On residues of polygenic functions.
This is a sequel to a paper published in vol. 32 of the Trans. Amer. Math. Soc, in which paper residues at a point of such functions were considered. Here our purpose is to extend these results to areas, generalizing the notion of classical residues of holomorphic functions. The general theory is developed and applied to several special cases. The Cauchy contour integral loses its meaning for polygenic functions. Two difficulties arise, the discontinuity and a continuous distribution over the area. In the "limit definition" used in the previous paper these difficulties were overcome by contracting to a point the contour integral considered as a circle. In the present paper these difficulties are obviated by subtracting an integral over the area, which integral contains the areal (or mean) derivative in its integrand. These new definitions conform better to the classical definition for residues. (Received January 14, 1948.) 
311/. V. C. Poor: On the two-dimensional derivative of a complex function.
The two-dimensional derivative of a polygenic function treated by Cioranescu is monogenic, in that it is independent of direction. Two papers by Haskell and by Reade in recent numbers of the Bulletin consider this same subject. These papers are analyzed and synthesized in this paper using a new and different point of view. In extending these results, this class of monogenic functions is more explicitly characterized. Further, a second class of monogenic functions is defined and a dual relation between these two classes of functions is established. (Received January 14, 1948.) 
G. B. Price: Researches in the theory of functions of several real variables. III. Elements of a theory of functions.
This paper contains applications of the theory of differentiation which was developed in Part II to the study of functions (mappings from an ^-dimensional space onto an w-dimensîonal space). Among other topics it treats (a) extreme points and critical points, (b) the relation of the topological index to the derivative, (c) the law of finite increments, (d) a general theory for the evaluation of Riemann integrals, (e) the law of the mean and Rolle's theorem, and (f) a new Riemann-Stieltjes integral. The theory developed for the evaluation of multiple Riemann integrals includes, as special cases, Green's theorem and their evaluation by iterated integrals. Rolle's theorem, trivial in the one-dimensional case, has several forms in higher dimensions and is not simple. The treatment throughout the paper is based on topological methods and results. (Received March 11, 1948.) 313. Tibor Rado: A general cyclic additivity theorem.
The theorem proved in this paper is a generalization of a previous theorem of the writer (see Trans. Amer. Math. Soc. vol. 58, p. 452, §4.12). The type of generalization may be illustrated by stating an application. Notations: Q is the unit square O^u^lyO^v^l.
M is an arbitrary Peano space. E 3 is Euclidean three-space. Cis a generic notation for a proper cyclic element of M, and re is the monotone retraction from M onto C. ƒ is a continuous mapping from Q into M, and g is a continuous mapping from M into E 3 . 6* and So are the surfaces defined by the representations gf and grcf respectively (products of mappings are read from right to left). A denotes Lebesguearea. The problem is: Given an equivalence relation ^ defined in a <r-field S of subsets of an arbitrary set, and given a family iVof sets of S, to construct a nontrivial measure, defined on S, invariant under ^ and vanishing exactly on N. A necessary and sufficient solubility condition is established if (i) A~B implies that for any disjoint countable partition of A into sets AiÇzS, there is an analogous partition of B into sets Bi~Ai; (ii) for any sets A, B in S-N ("positive" sets), there is a set A'~A meeting B in a positive set. Then the solution is unique (to within a multiplicative constant) and any two sets of equal measure are almost congruent by countable partition. Any equivalence either under a group satisfying Weil's condition M or under ^-isomorphisms considered by D. Maharam fulfills (i) and (ii). These results are obtained by constructing an isomorphism of an algebraic system with countable summation onto a set of non-negative numbers. This partially solves a problem, the solubility of which had been doubted by Tarski. (Received March 31, 1948.) 3l6t. In conventional logic implication is a relation which holds between certain propositions and not between others, whereas in implicative Boolean algebra implication is an operation by which any pair of propositions can be combined to form a new proposition which may be regarded as either true or false. Implication is defined in terms of an associative but noncommutative operation called the cross product. This product admits left-hand cancellation and is distributive with respect to both conjunction and disjunction. It is interpreted in terms of certain transformations in the Boolean algebra and implication is interpreted in terms of remainder classes with respect to ideals. Not every Boolean algebra can be implicative but two examples are given, one in which the elements are increasing sequences of natural numbers and the other in which the elements are Lebesgue measurable sets in the unit interval. There may arise situations where one is interested in knowing the distribution of smallest, largest, or more generally the nth smallest or nth largest value in samples taken from a population whose distribution is described by some probability law, and where the sample size is itself a random variable following some other specified probability law. In this paper the problem is solved for the case where the sample size is a random variable following the law of Poisson. The relationship between these results and the known results for the case of fixed sample size is considered and a practical example is given. (Received March 1, 1948 In partial answer to a question raised by Zippin (Fund. Math. vol. 20 (1933) p. 197), it is proved that in a connected and locally arcwise connected space every compact finite-dimensional set whose components are all locally connected, and whose nondegenerate components form a null sequence, lies in a compact continuous curve irreducible about it. (Received March 12, 1948.) 
G. S. Young. On product manifolds and fiberings.
It is proved that if an «-dimensional topological manifold, not necessarily compact and possibly with boundary, is the product of two spaces A and B, and if dim -4 = 1, 2, then A is itself a manifold. If a connected and locally connected space is a fiber bundle with fiber F, then all components of F are homeomorphic, and the fibering can be factored into a monotone fibering followed by a light fibering. Among other results, it is proved that there is no compact fibering of E z and E 4 . Many of the methods used are from recent work of Borsuk. (Received March 12, 1948.) 
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